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Summary
Samples from 24503 cattle of 3 breeds were examined to detect heterozygotes for the lysosomal
storage  disease  of-mannosidosis.  Diagnoses  were  based  upon  results  of  plasma  or  serum  and
granulocyte  tests.  The prevalence of heterozygotes for a-mannosidosis was 5.6 %  for registered
Angus, 5.4 %  for Red Angus,  15.9 %  for commercial Angus,  17.9 %  for Galloways and 2.8 %  for
Murray Greys.
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Résumé
Fréquence des hétérozygotes pour l’alpha-mannosidose dans les  races bovines  Angus,
Galloway et  Murray Grey des Nouvelles-Galles du Sud
Un échantillon de 24503 bovins des races Angus, Galloway et  Murray-Grey a été examiné
en vue de la  détection d’individus hétérozygotes pour l’alpha-mannosidose, maladie métabolique
liée à une déficience des lysosomes. Le  diagnostic individuel repose sur des tests quantifiant l’activité
de l’alyha-mannosidase 
dans les plasma ou sérum et granulocytes. La fréquence des hétérozygotes
ainsi  détectés est  de :  5,6 %  dans le  bétail Angus inscrit,  5,4 %  en Red Angus, 5,9 %  en Angus
commercial; 17,9 %  en Galloway et 2,8 %  en Murray-Grey.
Mots-clés : Bovins - a-mannosidose - hétérozygote - détection.
I.  Introduction
a-Mannosidosis is  an inborn error of metabolism characterised by an accumulation
of glycoprotein residues within lysosomes as a consequence of a deficiency of lysosomal
a-mannosidase  activity.  The disease  is  inherited  in  an autosomal  recessive  manner.
Hetorozygotes have approximately half  the  activity  of a-mannosidase found in blood
and tissues of homozygous normal subjects (HOCKING et al.,  1972).  Demonstration of
this partial deficiency is  the basis of tests for detection of heterozygotes (JOLLY et al.,
1973). In Australia, tests for detection of heterozygotes have been adapted to suit local
conditions (H EALY   & B UTREJ ,  1979; S IN C LAIR   et al.,  1979; H EALY ,  1981). These tests
have served as  the  basis  for a programme implemented to  reduce the  prevalence ofheterozygotes for a-mannosidosis in herds producing Angus bulls for breeding purposes
(H EALY   et  al.,  1983).  The present  report  gives  information on the  prevalence  of
heterozygotes in populations of Angus, Red  Angus, Galloway and Murray Grey cattle
in New South Wales, Australia.
II.  Materials and methods
A. Animals
The subjects were aged between  1 week and 14 years and were of both sexes. The
subjects were registered with either the Angus Society of Australia, the Red Angus
Society of Australia, the Galloway  Cattle Society of  Australia or the Murray  Grey Beef
Cattle Society of  Australia, with the exception of 5533 subjects in 28 commercial  Angus
herds. In four of these commercial Angus herds a-mannosidosis had been confirmed
by pathological and biochemical examination of affected calves.
B.  Samples
Blood was collected from either  the jugular vein or coccygeal vessels into  10 ml
evacuated tubes without anticoagulant; or tubes with 143 US  units of heparin; or 15 mg
of  the  tripotassium  salt  of  ethylene  diaminotetraacetic  acid  (EDTA).  Clotted  and
heparinized blood was centrifuged  at  1500 x  g for  10 min within 6 hours of collection
and  the  serum or  plasma harvested  and  then  stored  at -20 °C.  EDTA blood  was
centrifuged within 48 hours of collection and plasma either taken for analyses or frozen
at - 20 °C.  Granulocyte preparations were made from 20 ml of EDTA  blood within
48 hours of collection of the sample (HEALY, 1979).
C.  Analytical procedures
Serum and plasma samples were analysed for a-mannosidase activity using the end
point  colorimetric  method described by HEALY & B UTREJ   (1979).  Granulocyte  tests
were conducted using the method described by H EALY   (1979).
D.  Interpretation of analytical results
Presumptive diagnoses of the heterozygotes genotype were made if a-mannosidase
activity in serum/plasma was less than 60 %  of the mean of that in samples from age
-  and sex 
-  matched peers (J OLLY  et  al.,  1973).  Prior  to  the  introduction  of  the
granulocyte  test  in  1978,  diagnoses of  the  heterozygote genotype were considered  to
be confirmed when heterozygote diagnoses were made for parent/offspring pairs. After
1978 presumptive diagnoses were confirmed using the granulocyte test.
III.  Results
In registered cattle the prevalence of heterozygotes for a-mannosidosis ranged from
2.8 %  for Murray Greys to  17.9 %  for Galloways. The percentage of herds containing
heterozygotes varied from 49 %  for Murray Greys to 64 %  for Galloways (Table 1Y Inpopulations  of  commercial  Angus  cattle  sampled,  the  prevalence  of  heterozygotes
exceeded  that  in  herds  of  registered  Angus.  Prevalence  was  high,  mean 22 %,  in
commercial herds,  where cases  of a-mannosidosis had been confirmed.  In  one such
herd 31.7 %  of 300 Angus and Red  Angus cows were found to be heterozygous.
IV. Discussion
Heterozygotes for a-mannosidosis were found in the Angus, Galloway and Murray
Grey cattle  populations. The prevalence was highest in  Galloway herds and lowest in
Murray Grey herds.
HART  & H EALY   (1980) reported the presence of heterozygotes for a-mannosidosis
in Galloway cattle in New  South Wales. Subsequently, SirrCLa.tR (personal communication)
detected heterozygotes in Galloways in Victoria. The high prevalence of heterozygotesundoubtedly  reflecting  the  limited  gene pool  available  to  breeders  of  Galloways  in
Australia. Examination of pedigrees suggests that the gene was recently introduced into
Australia.
Red Angus herds in New South Wales have been developed with cattle purchased
from  commercial  and  registered  herds.  The  cattle  purchased  have  been  those
heterozygous or homozygous for the recessive gene for red coat colour, such animals
bein reported in the majority of New South Wales registered Angus herds. Therefore,
it  is  not surprising that the prevalence of a-mannosidosis heterozygotes in Red Angus
herds is similar to that in Angus cattle.
.  Murray Grey herds were found to have a lower prevalence of heterozygotes than
the other breeds.  Approximately 50 % of Murray Grey herds did,  however, have at
least one heterozygote.  In most instances, these subjects were progeny of Angus cows
used as base stock in developing the Murray Grey herd.
Economic justification for schemes to control a-mannosidosis has been considered
elsewhere (JOLLY  &  TOW N S L EY,  1980; JOLLY  et al.,  1981). Breeders of registered Angus,
Red Angus and Murray Grey cattle  in  Australia  have not  considered  that  economic
factors are the critical determinants governing the implementation of a scheme  to control
a-mannosidosis in  their breeds. They were willing to remove heterozygotes from their
herds  providing such  action  did  not  reduce  the  genetic  pool  available  for  selection.
Fortunately, the prevalence of heterozygotes for a-mannosidosis in Angus, Red Angus
and Murray Grey cattle in Australia is relatively low, allowing removal of heterozygotes
from  the  registered  herds.  The  existence  of  an  accurate  test  for  detection  of
heterozygotes  will,  if  necessary,  allow  retention  for  breeding purposes  of  individual
heterozygotes  claimed  to  be  of  particular  merit,  since  50 % of  the  progeny  will  be
homozygous normal if  the individual  is  mated to homozygous normal animal.
V. Conclusions
The gene for a-mannosidosis occurs in Angus, Red Angus,  Galloway and Murray
Grey cattle  in  New South Wales.  Heterozygote  detection  based upon serum/plasma
and granulocyte tests  will  allow a rapid  reduction in  the prevalence of heterozygotes
in bull-producing herds and, in  the long term, a very low prevalence of the disease. In
Angus, Red  Angus and Murray Grey herds, culling of heterozygotes from bull-producing
herds is  recommended. Due to  a high prevalence of heterozygotes in  some Galloway
herds, and a limited gene pool, retention of heterozygotes may be necessary to avoid
loss from the genetic pool.
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